API methods are not used alone, but in groups and following patterns. However, despite being a key information for API users, most usage patterns are not described in official API documents. In this article, we report a study that evaluates the feasibility of automatically enriching API documents with information on usage patterns. For this purpose, we mine and analyze 1,952 usage patterns, from a set of 396 Android applications. As part of our findings, we report that the Android API has many undocumented and non-trivial usage patterns, which can be inferred using association rule mining algorithms. We also describe API methods are not used alone, but in groups and following some patterns. However, despite being a key information for API users, most usage patterns are not explicitly described in official API documents. In this article, we report a study to evaluate the feasibility of automatically enriching API documents with information on usage patterns. For this purpose, we extract and analyze 1,952 usage patterns, from a set of 396 Android applications. As part of our findings, we report that the Android API has many undocumented and non-trivial usage patterns, which can be inferred using association rule mining algorithms. We also describe a field study where a version of the original Android documentation was instrumented with the extracted usage patterns and source code examples. During 17 months, this documentation received 77,863 visits from real Android developers. . 
INTRODUCTION

8
Methods in modern APIs are not used independently of each other, but according to considering our central goal.
29
• Next, we describe the methodology followed to extract usage patterns for the 30 Android API and we characterize such patterns, in terms of their representativeness 31 and complexity.
32
• Finally, we report a field study, when our version of the Android API instrumented 33 with usage patterns and associated examples was made available to public access.
34
During 17 months, it received 77,863 visits, coming from 160 countries.
35
MATERIALS & METHODS
36
In this section, we present the tool we used to enhance API documents with information 37 on usage patterns, the dataset used to mine these patterns, and the support and confidence 38 thresholds used by the mining algorithm. 
62
We also extend the JavaDoc interface to show examples for usage patterns, as 63 presented in Figure 2 . In the usage scenario illustrated by this figure, the API user We also analyzed the distribution of the number of API calls in our dataset. # Rules (thousand)
(a) Number of rules vs support 
(b) API methods coverage vs support In Table 2 , for nine patterns the methods in the antecedent and in the consequent 145 term come from the same class. We refer to such patterns as intra-class usage patterns. It 146 is more simple to discover these patterns without tool support, since their documentation 147 is restricted to a single JavaDoc page. However, considering the 1,952 usage patterns, given usage pattern 399 times (30.6% of the window activations).
241
DISCUSSION
242
Our main findings on using APIMiner for extracting examples for the Android API are 243 as follows.
244
Most Android API methods are underused 245 Only 60.5% of the methods in the Android API are called by the systems in our dataset. or not used at all, suggesting a possible move to a streamlined API. In fact, a similar 
